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LF)olloirng is a translation of Onrpter 7 from a
Russ$an-lAnq:age book, V2 -2olevara .Kbfruiva
(Mi'lita.ry FieldSug ld eurgy, by L. L. Vishnovskily and
X. T. Stf.ybe.., MoscOv, 1.96i.4.

Barris vey- ifnfrequent•y eonountered in past war&. During

World War 71 thoy wmre a s.gnilicant factor only in certain oper-

atioiu of the rn•tMd forces &nd in combat operations on the sea.

In war rl,'itv.l the use of nuolear weapons thermal burns acquire

exceptional importance. for example, after the explosion of atomic

bombe in Hiroshima and Nagasaki in 1945, about 100,000 persons

suffered bumrns. Sos•e 651 of all the casualties were due to b1urns

(Miller). About half of the deaths -from the blasts were cau~ed

by burns (Arts, Reis, and others). Several Investigators eliwevo

* ,. '1f aiielear weapons are used, the total number of persons

t.rn-d (including those with combined injuries) would come to 60

to 6,4 of tis ousualties (Crawford, Le Roy, and others).

B3•Urs following a ruclear eolosion may be due to the direct
action of 1,ninous radiation (primary) or to numerous ocaflagrations
(secoodary). Mither or both may be combined wLth mechanical inju:u
and with radiation injury.



DBurna from the dir.*ct aotion o." li•,znoua radiation (iUn-.

itantaneous, outline burns) arise at a certain distance from

-te epieL.-nter Gn the purts of the body facing the blast*

f.lothing (especially ir light in color and l.oose)' providefgood

pr.eatlotxn against much bursn, which are sos* likely to affect

tx.po6od parts of the body (face, h4nds, alms). In the places

wchere the clothing fits tightly, it does net prevent the so-

calied contact burns. When close to the epicenter, a person

can becoee completely ohsz'red due to his clothing catching ftire

3eoondary burnn resultinqg from an atonic explosion are like

ordin.ary thermal burns.

In modern warfare burns msy also be caused by the combustion

of .rnoendiary mixtures (e.*g., napalm).

Prns are classified (depending on the extent of tissue

injury) as first degree, oharaoterized by hyperemia and edema

of the skin; second degree, oharaoterised by the formation

of blisters on the affeoted portions of skin filled with a

transaparent yellowish fluids third degree, oharacterised by

reorovis of skin, involving only the Cerminative layer (third

d.gree-A)or all the layezs (third degree-B); fourth dogree,

charaoterized by necrosis not only of all the layers of skin

but of the deeper lying tissues (fascia, Uendons, bones, eta.).

Victims oftet have burns of different degrees (Figs. 19, 20).,
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. 19. ..xtensive aeoond-t.ird fi.."S 20. T'he same patient
deg-ee t.ormal burn (personal aftar treatment.
observation).

Th'i actual depth of tissue injurŽy, eseoially in third-

deree burns, ca!ýnot, as a ruleg be accurately determlned

until several days after the injury,

Burns are classified aa superficial (first and second

leý.yees) and deep (third doree-B anditiurth deoTe. depending

on the severity of the course, dureationg and final results oi"

treatment. 1,ourth degree-.t burns occupy a position in between

the two types.

Juperfioial burns are very painful. Jeep burns, on the

oth~r handp are much less so durinj the first few hours and do



thereafter because the high temperature d4utroya the neo" nd-

inre. irst-degree burns heal within a few days. as the horny

layi-r is sloughed off. Pigmentation of the burned area some-

times becomes intensified. In the case of light burns pig-

mentation may survive for a long time.

jecond-de-ree burns with an uncomplioated course heal

in 6 to 14 days by epithelization without scarring. If there

is infection and the uontente of the blisters &uLjlpurate,

healin, takes place by granulatior lastiu• 3 to 4 weeks

and the skin remains scarred.

lith deep burns the firet phase of the wound process is

characterized by aupuration with liquefaction and slouhing

off of necrotic tipsue. The sacond phase is chrracterized

by eranulation, cicatrization, and epithelization of the

defect formed. 'he time required for healing varies with the

extent of the area affected, condition of the organism, and

methods of treatment used. ý'ore or less substantial defects

resaltin; froi.; deep burns do not heal spontaneously.

I lecihar pign.!ntatior tnl dejigmentation areas may

appear after secord-third degree light bum heal.

llasma may exude into surrounding tissues soon after

trauma dhe to impairment of capillarity permeability in the

area of the burn. This results in edema, anw in the case of

L--second-•lgree burns the plasma oozes to th surface of the skin-&



If the aifected area is extenriveo, the loss of plasma may be

oonhidorablep thus seriously endangering the life of the victim.

Burns caused by the action of inoendiarl mixtures differ

from other burns mainly in the greator depth of tissue injury

and resultant long period of healing. Napalm burns ae often

assooiatel with severe (sometimes fatal) carbor monoxide poison-

ing irtduoed by incomplete combustion of the substances.

If the burned area is heavily contaminated by radioactive

subttances, their local action is sometimes manifested in

enlargement of the necrotic area and slowing of the healing

processes. There is little likelihood of the radioactive

subotances havin- a systemic effeot when absorbed through the

burned surface.

itadiation sickness (systemic radiation injury) may serious-

ly interfere with the healing of burns. In second- and third-

dedree radiation sickness the cleansing and regesnerative pro-

cesses slow up and occasionally cease altogether toward the

end of the latent period. Necrotic tissue is not sloughed off

for a long time and new necrotic foci appear. Granulation and

epithelization are likewise retarded. The meager, flaccid

granulations bleed and multiple hematomas form. The absence

of a wound barriar and low general resistance of the organism

frequently give rise to local and systemic infeotious oom-

,l~ioations. 5



A oomlinration of second to fourth-deores burns and

rac.ation sickness greatly complicates the course of the disease

aLnd woreene t16 prognosis .,A. X. Berkutov, V. A. Polyakov,

B. IN. 4hromov, and others).

-hr severity of thermal burns Is measured both by, the

dLejth and by the area involved.. The area is determined under

field conditions by palm measurement (the palm area constitutes

I to 1.2' of the body surface) or by the rule of ninths. Ao-

oordinL to tAi. rule, the head and neck surface constitutes

*bout 9, of the body surface, the surface of one arm -

,rie leg - 18,t, back of trunk . 1M8', front - 1&A, perineum - iý'.

3eccid to third-degree burns covering no more than 8 to

10$1 o." tle body surface are considered chiefly local involve-

n,-n*,. or severe burns rt,,ularly cause serious general dis-

ordera withn the development of burn disease. The course of

the lezte.,' includes tho stages of shook, toxeain, septiaotoxenia,

-.nd conva4.escor;:s.

:.urn shock as a variety of traumatic shock is a response

to a superintense pain stimulus. Thc erectile phase often

turns Into a torpid phaae in the *ourse of burn shook. Burn

shock may last from several hours to two or three days. Its

malx. characteristic is smore pronounced (as compared with other

type, of nhook) capillary permeahillty, which initially embraces

1--•he affected are- and then become@ generalized. Inareased I
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ý.v: ~y I-arn'~nbility, us noted above, ca~uses blood plasma

to exiie throut -h the oapll.2ary walls, reuultin,;, 1.: the aroa Lia

extensivo, in nemooorc~enitrution. jecond to 1'ourth-diejra.o burns

iestroy a gre;it warnY orythros~yteL3. The .-ron~ounce., tissua Ih.ygoxift

in it; i*0, Lu elivec. to be due largety to th? impossibility

of' titsue utilizaTion of o~e,

¶IThti clinical Picture of burn sihook is quiite aimilar to

that in traumatic shook of different orij~ir. LLiht burnor of'ten

reaiilt in u-..c' rmcioinresa. i th n.,rkod h'lmooonoentraticn the

vi.ztIms may ezp-rien~s -:Pyicre. thirst. Tirintry diz~orderz rar. in 4

froý: oli,-Ouri. to Einu.riu. are corjanori.

.;urni toxemia ir~ov~1'follo,,is shook and ,~radu-tlly

Sinto *septicotoxomir, (bitrn se-pais t. Intoxicatior by

t4'h inu',omrie tely oxidizeds intermnediate metz4'oliv pro.~ucts stortu

cduri r. - thM shook ats.re ( . o.Tlubnitskiy ar,n * A. 2h#vyreva,

arna o t 1 o-rs . oi~sonin: by ruut;of gene~ralized decompnosition

of :-.oteiii hrrJ prozeir. in tht: Iurned tissues an:. by ba.-tqrial

toxina a~gravates tht: toxemia. The toxemia period, which

i;.~ts 5to 15 days, is ch:.tracterized by hljh temperature,

* frequent vomitin,:, braiii *-,vn.tojms (with a prevalence of e±,uo

ofexoit:.tioia or iniLbitior), anorexi4# and insomnia. £oj~or

*levelojps in more devere cases. *Ahio *ojtioatoxemia stage is

chý:racterized by ai2;4uration of faidrly oxtensive snd deep

i..burns. i..I1iricallr, burn sepsis often resembles the preoedin,. __j
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i age. Metstases of a purulent infeotion sometimes develop

in patients with burn sepsis. Severely burned persons may

develop in the septicotoxemia sti.ge exhaustion, vhioh has a

lon,ý £r4 stubborn course (Fig. 21) and often ends fatally.

Pig. 21. Burn eXhaustiOn (personal observation).

.$ymptoma of hypoproteinemia and anemia are pronounced

ii toxemia and septicovoxamia.

.- urirL, he course of burn AiseaseaOomplications may arise

in the kidneys (pyelitis, nephritis, nephrosonephritio), lung*

(bronchitiý, pneunonia, julmonary edema), digestive oroane

4acuts gastric and duodeaal ulcers, hepatitis, etc.), and

oardiovaacular system (toxia myocarditin, etc.).

In a combat situatio% faial burns aro often aoco',panied

by buins of the eyes and respiratory tract. In the latter case

th; patients may suffer from dyapnea, cyanoeis, hoarseness

ksomatimes aphonia), and coughin', unproduotive or with

foamy sputum. Burns ir. the upper respiratory tract may cause

lzryngeal edema and severe asphyxia.
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Treatment of-8urns

irinciples of General Treatment of
Stxfeneive Burns

T'h ordinary axitishock therapy is used for burn shook.

A novocain block helps to control the inoreaeed capillary perme-

ability. A 'bilateral paraneural block is particularly effective.

While in shook the viotiw is given an intravenous infusion

(over a period of 24 hours) of 3 to 4 liters of the following

fliiid. banked blood - 250 to 500) ml, plasma (protein blood

jiAstitutes) - 250 to 750 ml, dextran - 500 to 1500 ml,

physiological salt solution - 1000 to 1200 ml, 0.I9 novooain

solution - 500 to 600 ml.

The amount of fluid infused and rate of administration

are ueteritaied by the seriousness of the victim's oondition,

level of hemoooncentration, and amount of hourly diuresle.

copious drinking of a saline-alcaline solution (a teaspoon

of salt and a half teaspoon of bakinj soda) is prescribed in

the absence of vomiting.

ften in the absence of "symptomes of shookantishook therapy

is rocommenJed for second to fourth-degree burns covering more

than 10 to 15% of the body surface, for it serves as a

prophylactic measure..

;eneral treatment of burn victims in the periods of toxemia

Lan 3epticotoxemia consists of measures designed to combat j
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.ntoxia.t ion, infection#, neaai, and hypoproteinemia, preventions

aad tratment of other oomplioationa, especially in the lungs

and kidneys. The victim is given repeated blood transfusions,

isogenous plasma, heterogenous protein plasma subititutes

(ain&nopeptide, eto.), infusion of weak glucose and saline solu-

viors, cardiac stimulants, narcotics, soporifics, vitamins

(chiefly veitsxin C, but also B, B 2# B6, and h2)* Proper diet

and care are extremely helpful. Antibiotics are effective

only dnrind the first ten days after a burn because by this

time the microflora of the affected area generally becomes

-easitant to the subrtance8.

If burne are combined with injury by penetrating radiation,

vi!ie radiation sickness is treated at the same time.

PrInI.nD..e of Lsoa. ar,, Me of -ama

initial treatment cf second to fourth-degrea burns is

ieexutially a matter of oleaning the affected area. The hairs

around the burn are shaved and the eatmour~ing skin is cleaned

,sith balls of cotton dipped in ammonia water and then rubbed

with ethyl alcohol. The rermnnts of burned olothing and

shreds of skin are removed from the burn surface. Large blisters

are incised at the base and evacuated; smaller ones are not

touched. The clearly contaminated parts are carefully gleaned

.with balls of cotton dipped in hydrogen perezude. The area

10



ic i~vn irri,•n with warm physiolo'-ioal colution and dried.

This i followad by application of a aterile bandage with

A. V. Vishmwvski7's slsa inulsion bircb ta -. I g, arest•eiun 3 9,

bi intl. tribromophenate - c •, oastor oil - 100 ml). ý strepto-

cidie, •ulfilin, o.' synthomyoin emulsion or fuaoilin ointment

OaIL :Llso be used.

initial treatrient of burns contamin:tted by raioaotive

*ubztnoes ia t}l.? suime %s in th? case of noooitaiirAted burn:.i

it may bo cn.rri.d out in ths 6eneral dressin,; room after pro-

litinar:. medical rrooessin, of thc casualties. Initial treat-

ment of burns, whether or not contaminated by radioactive sub-

utanc, is beat carried out *urin. tho first 24 to 48 hours

after injury. ;-owovewr, it oAn be postponed if there is a great

influx of casiualties.

_% burr should not bo treated if the victim. shows siens

of .0,ock. Lll that should be done at this tim.o is to a,.ply a

'reoiir.;, postponin,; t.he cleanlr,;9 until the person is brougcht

out of shock.

If the burn is deep but covers a dmall area (up to 10 or

12 , of the body aurfaoe) and tho viotir'ls aeneral condition is

sati~factoryp it i- well to remove all the necrotic tissue

•, soon aa tt:e bound,-.ry of zeorosie is olearln, discernible

(6th to 9th d ay-). iehe resultant defeot ip oompletely aovered

jiwith s skin auto.;rFft (primar7y dermatoplasty•. Thie method iS _J
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r particularly effective for burns combined with radiation lesions

because it proniotes the healing of the burn uour4 during the
latent period of radinttitn sicknes (P. N. Burenin, F. L. Rasgovorov,
A. V. Agishev, and others). The necrotic skin is not twecved nor
is a dernatoDlasty performed at the height of the sickness (A. V.
Gridnev, L. S. Korchrnov, and others).

Tn the ^ase of eytensive burns for which surgical excision
Af rveorotio tissue would be too dangerous, the dead skin is removed
todle~.esly in stages at the regular changes of dressings. It is
only when the wound is completely clean that a second dermatoplasty
is performed. •zsua~y in two or more stages.

Homoplestic skin transplants are used to cover broad defects
in critically burned penons until they are ready for an autoplasty

. 22). A cosibined dermateplasty (simultaneous graftirng of auto-
nnd homotransrlantt in checkerboard fashion) is used if ýne patient's
owr. skin is Insuffictent. Tne operation must he fIllowed by vigorous
erhoral tnprapy. If there is marked anemia or .yhpcnrcteireraia, auto-

grafts usua'3y do no!. take,

Figntirp 22.

In the case, Aý deer, cirnular burnis of the e~tremities covering

morm than 25 to 30% of the body surfaces affputation m•ay have to be

performed in order to save the victim's life. Thiis approach, is

particuQlarly recora•ended if the burns are combinted witli radiation

sickness or wounds.

12.



rAt traoheostomy should be performed as soon as possible

for burns of the respiratory tract. Transfusion therapy should

be employed cautiously in these oases because pulmonary edema

may result from too rapid administration of the fluid.

Principles of Stage Treatment of _ran

4iretaig. Burning olothint and napalm fire, etc. are

extinguished by one of the following methods. throwing an

overcoat or poncho over the blaze, throwing snow or earth

on it, submergina the burnind items in w6ter. Clothing ad-

hering to the burned serface is not removed, but as much of

the wound as possible is covered with an aseptic bandage.

The victim is allowed to drink some alcohol or injeoted

subcutaneously (with an hypodermic syringe).

Inital medical aid. Tracheostomy performed for burns

of the upper respiratory tract. Hloderately and severely burned

persona injected with morphine. Cardiac stimulants administered

as indicated. Aseptic bandages applied. Antibiotics ind

tetanus antitoxin administered (if circumstances permit).

Copious drinking (hot tea, saline-alkaline solution). Immediate

evacuation of those in a state of shock.

Qualified surgical aid. Comprehensive antishock therapy

for all persons in shook. If there is a delay in evacuation,

preventive antishook therapy must be carried out for all those

13~



In whoc the affected area constitutes 10 to 15-' of the body

s:urfaos. The first bandages are changed, antibiotics again

tdmiristered, morphine and cardiac stimulants injected as in-

dioted. Continued drirning of saline-alkaline solution*

In sortLng burn casualties, the following are taken into

oonsideration as rough guides (because the sorting is enerally

done without removing the bandages)%

(a) Hospitals for the slightll wounded treat victims with

oac¢on,-degree burnp rergadleas of site and area affeoted, or

with limited deep burns of the trunk and large portion@ of the

extremities (except the joint region) it the area is no more

than 1 to 3' of the body surfaoe, without signs of shook,

oapable of independent movement and self-care durinj the first

few dsys after the injury, with a probable period of treatment

up to 45 days3 and capable of continued military service after

?ecovery ;

(b) Speoialised hospitals for burns treat severely injured

;ersons with marked symptoms of burn disease until they are

able to move about arsd burned persons capable of returning to

4duty within no mnve than 45 days, but who require hospital

(o) .ipeoializei and general surgical hospitale treat

persons with burns and other injuries according to the prin-

-- rple of the ma.or Injury.
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F O"Walties with 2nited sapuireia1 buns$, oapalbi efo

sa ag oe of themselves oompletblyo ad 'with a tr'eatment pers,
od4 up So 10 days may be kept togther in group• at oo00aleaes"te "

As the .s•n at a•mai,,ipes the maim taSr av'& as follows$a.

. Treatment and returning to duty of all eW m altie .

vith treatment periods up to 1% months.

2. Treatment of noatranaportable easualtioed,

3. Preparation for evacuating to the some of Interior all

thoae requiiring no• than A southes of treatment as well GA

those Unas"4 ••ow miltar'y "%vi*O after reVOvery (VO.Sgar3.sl

of length of treatmeo),t).

Radiation burns may Ase In a oonb& Lt itation ohiefly

as a result of Irradiation of the sktin or .moous membranes

with .beta partioloo, whicoh are unable to penetrate very deeply

Into the tissues, the lesions are usually oaused by direot

ooeeaot between the radioactive s1abetanoes aia the skin.

With mixed bets and gamss Irradiation local lesions develop

against a baokpo•rud of radiation saOkabsse . four periodL

ares usually dilotinpulasd Ln the course. ef ra~at.o "140mr

+to the skin.

* omtimes only those who hae" Income completely unsiatea for
ocbt or who "eqvize prolonjed treatme&$ ane evaemated to te

t t

* -~ m m  o
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The eParly v.,ctnn to i:ra1iiatior. (first period) nprears

fro- a f', to 24 hours aftar injury in( the for.i of primary

erv.;hema of dirferin,:, intensity, sometimes accompanied by pe-

teociA] rashes. The erythrema persistm from a few hours to

Duiring tb s eo (latent) period there ar. usIa no wtemal

"manifestations of the Wury. In a few vi.otAs Use skin aw reiem

briefly (in the effteted area). ?Te latent period lcta fm a tew

hours to three weeks, depening on the everwty of the injw7,

Seoondary wytbema "era in the affected area duwig te

t'•r• (J•%te inf12.nmatory) period. If tUe injury is severe,

b.list-,-3 develop in one to three days qgaiiwt a background of

erytiema. '.hoy ;radually enlarge end partly coalesce. 7ain-

ful h]e.dinj erosions develop 1Iter at the site of opened

tisto•rs. if there- •re patches of deep necrosis, irre.Ularly

"ThAped ul:ie' with eroded marins .and dingy gray fatty base

• ir :irie. Th• third period lasts from two or three weeks

tc s-:vi.ral mornths, dependini; on tne esverity of the process.

Th.e fourth period (resenerationi) is characterized b~y the

a O isppaae arice of t1e erythema, resorption of the edema#

and healin; cf the eroaior.:- ýnd ulcers. Ulcerp have a very

sug.-ian curse %nd they take a long; time, sometimes yeshrat to

-- htew#. . oftorn rooir. Th-- ikin of the affected area is

"-16 -



pTirwnte1 wi th soem ~1egero;::tive chnriý-,es in evidence (atrophyiF]
hy1'erkeritosis; 'wth desqatauotion, lose of hair, deforstity and

brittleriosc of nails). If the burne are deop, trophic disorders

extend even to the Aieep lyinj lAyers (rnasomlar atrophy# oon-

tract'nre and ankylosie).

'4oir degrees of skin injury are dist~iuuish.od in rolation

to severity of the cour.ae. First-le-groe burro (minor in~jury)

aris~e aftcr exposu.re to a dose of iip to 1500 KIE (physic-al

* roert~en-equiv4Aents, i.e., the amount of alpha- or bets-rradia-

titm, yielding on abnorption -the sAme qus,.ntit.A of ener~v no I

of~ ;,amrna radiation). 'They are chiarscterized by rather irn-

Gi,-fPn 'it-oom1ry aryvtirema 96nd temporary epilation with

little or :,,( i-erooptible early reositiou' and by a latent iperiod

of more. Vhan two weeks. Th4' recovery period tonk,4seAveral.

months and is- foaturod by 3esquarnitirin and Di,;mentation of the

9k'in.

';cn-i~s a-. (m~oderate injurary) ariiie atfter exposure

'oý dose of 1l5O~ to )O00O :-i '1i.- tr~nmitory early roactioi,

is rnorQ di~tiriot and the latent period laust loss thain two weeko.

Th-i third period is chsires.terized by' marked aecondary Prytheea,

senietijien asjoci~iatr. urith~the forma.tion of' zmall 1-1istera.

iio.toration takoee s'Jverfil months. The skin of the affected

sr'oa suffers trophiuý aiuo;:ders for a lone, time.

17-



lhirdd~et~esburns (seivere injury) arise after excpoeiaro t

radietion dooem ranginE from 3000 to 0,0O00 M, Tho early

reaction appears within a few hours of exposure and lasts up

to two days. The brief letent period (three to six days) is

fl'r•• b the appearance of pronounced secondary erythema,

.1,1 odema, riourrent er~uions and ulcers that taka a lonY ties

to ',al. Trophic skin disorders are pronounced.

Fourth-depee urne (extremely bevere injury) arise after

exposure to radiation doses in excess of 10,003 P. They are

characterized by a rtIpid and pronounced emrly reaction, very

short latent period (or none at .11), and swift onset of the

tbird period. Neorosis is extensive and unusually persistent.

Rextoration is a length,, process.

.eiand to fcurth-dearee, radiation lesions may be aooomparied

by fevsr, regional lymphadenitio, and leAkooytoais. The affected

areas are very pairful in the period of acute inflammation.

The prognosis for radiation burns dependo on the depth

(Ie~re) and area involved.

Pringirles of Treatment of adiation Burns

The earliest possible medical treatment of persons exposed

to radioactive substances is the most important prophylactic

measure. Since trophiz 4isordtre are prominent in radiation

burns, a brief proeaine loole. is recommended for limited burns

s18 -



an& lu.mbar bloock for extensive bur'ns. 'Repeated blood trans-1

fusions in fractional amounts# administrat ion of antibiotics

and vitamins, and use of narcotios are likewise indicated.

Salve dressings aro applied locally. The blisters are punotured

and the contents withdravn (with strict observance of asepsis).

In the case of deep burns, the ulcers are excised at the end

of the period of acute inflammation and the resultant defects

replaced with free skin autografts or FilatoV's graft (Figs. 239

24). If radiation burns are omubined with general radiation

injury, the radiatior sickness is treated at the same times.

Surgical treatment of such burns is resorted to only when the

sickness has resolved.

Yig. 223. Fourth-degreo radiation Fig. 24. The same patient
burn caused by exoessive radiation after excision of affected I
%bgrapy (personel observation), tissues and covetring of -

feot with a 1ilatov dza
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During World War I frostbite among the troops oonstituted

0.92 to 31.6% of &11 the wunds (V. S. Gmuov). During the Soviet.

Finnish War of 1939, it made up 8.13% of the total number of

medical oasoaltios (P. A. Kupriyanov). In the vast majority of

oases it was the lower extremties that were involved. Durng

World War n, frostbite of the lower extremities constituted

91.2% of all cases (V. S. Gavov).

Frostbite may occur even when the temperature is not

particularly low or neen When above freezig (especially if there

are periodic thaws). Other factors play an important part besides

the duration of exposure to *old, e. g., humidity, vind, tendenoy

for the feet to perspire, wearing of wet shoes and clothes, ipair-

sent of circulation in the extreaities (due to tight shoes, trouser

strings, putte*s wound too tightlv, tourniquet), prolonged enforced

ismobility, e. g., after being wounded, at. a slistening post,. e*t.

The developeent of frostbite Is also proemted bW pbyeleal

and mental fatigue, exhaustion, lose of bloed (from wnm- ), and

previous frostbite.

The so-oalled latent period of frostbite *Ile the affected

tissues are stiA exposed to cold. is characterized tr skin pallor in

the area, local drop in temperature, and lose of sensitivity. The

actual depth and e.tent of tissue Injury o'Anot be determined until

~20.



sow time after the action of the oold "eses (sometimes as much a.

several days latokr. Under the infUnence of old, the Injured ttsise

develop complex tropio disorders. Four depees of ftootbLto wre

distinguisbed (M. . rolav and T. ° Ar•'y•).

Pirst-dogese frostbite is oharacterised by a reddish

purplc-blue color and some edema of the affected skin# itchi-

ness (sometimes very' pronounced), parestheaLa, and pieroing

paiL in the ijursed area. All these symptoms disappear in a

few daye, but the affected area retairs Inoreased sensitivity

to old for a lorc time.

Ch9k n le a chronic dermatitis (usually of the fingers)

often caused by system4tic, repeated, but not seveze or prolong-

ed chilline (for example, in persons servicing combat aat6riel

n an4d l~r• small metal parts). Those who have suffered from

frostbite .are movt prone to develop chilblain. In mild cases

the changes are limited to edema, oyanosis, severe itching

on warming; in severe came* craoks and ulcers appear on the bodY

of the interphalant.eal joints.

$econd-deMee fostbite give rise to blisters filled with

a yellowiah or hemorrhagic fluid. Skin edema and disaCreeable

cubjective sensations are usually quite pronounced. Treatment

1-etvally requires 10 to 30 days.



Thir-: ar ro•, ity is characterized by necrosis of the
skit, and subcutaneous tissue. Blisters with hemorrhagic contents
may form on non-necrotic skin as well. Necrotic tismie undergoes
partial liquefaction and desquamation accompanied by suppuration.
The resultant dqfet heals in 30 to 60 days by secondary intention.

In fgurtý.degree frosthite the underlying soft tissues and bone
as well as the skin necross. The dmrcatiecn line usually appears the
second week after the frostbite (Fig. 25). A stump is invariably
for•,ed after fovrh-degree frostbite of an extremity.

Fgur• 2•

A serioui vari-ty oP fourth-degr"e frcsTbite Is t,
w 1cah char,?teriz•.• dy an asymptcvmt•e latent period and rradually
developing severo trcptiz disorders. It arises after prolonged ex-
posure to moderatelr low temperatures, especially if the shoes are
constantly wet.

Frostbite is often complicated by thc oevelopment of different
kinds of purulent infections.

Besides local in.ur•y to tissue, the general action of cold
or, the crganism may result in freezing due to exhaustion of the
adaptation mechanisms of thermoregulation, when external chilling
causes body temperature to fall steadily.
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KWOst AOwn be, pr.oisa mc% troos W• a set of Masuee
Iaoludinj :ope fitting and care of sho•s, pro" ahWgfm
felt to l"fth boots *em it tbaws, control of a•__ddroast.
ohanging "Ad ftl1.W Of vat foot 1Mer (soaks), miasti hot food avail.
able to tU soldiers,. A drailifg trmsee Oad dasouts.

Hoct ater batt2ss shmwd be wed in awe at weawed jtcb21ty.

;;i.•1• when evacuating the wounded in cold weather in unheat-

ed vehicles. Aapid walking, running, brisk movement of the legs

,na armu when atandind on one spot are good ns&&n of preventing°

frostbite or freazing. Drinking a little alcohol also has some

pjophylaotic value. There are no proven ointment* to prevent

frostbtte.

Lust Agd anI Treatmau

The victim should be brought into a warm room as s*on as

•c',ib1.. ~During %he latent period the frostbitten areas

are rubbed with alcohol and gently massaged with olean dry

hands until ciroulation is restored. If circumstances persit,

the affected extremities should be submerged in warm water

(200) gradually heated to'30 to 35. The affected areas

are masag.ed at the same time. After circulation Is restored,

alcohol i s *ain rubbed on the skin and a dry aseptic bandage

applied. If the face is frostbitten, the affected parts are

rubbed with a cotton tampon until circulation is restored.

The faoe is usually not bandaged; the skin is smeared with

L
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vaseline oil. In addition to these purely local measures the

victim is given hot tea and food "nd small auounts of alcohols

All frostbitten persons are givea tetanus antitoxin.

The treatment to determined b the degree of frostbite

when the latent period to over. In first-degree frostbite

ýhe affeoted area is daubed vith a 5% aloohol solution of tanwin.

A proosine block is used for chilblain. Some chilblain oa"•e

are helple bW warm baths daily with green soap, but elimination

of the cold to the decisive factor. •h'lblain disappears

spontaneously with the advent of au•mer.

A procaine block is applied at the root of he exzteumity

for second- and third-degree froatbite, All the blisters

are opened and a dressing applied (with Vishnovskiy's oil-

baleamic enulsion, synthomycin emulsion). Antibiotics axe

administered a few days later. Physiotherapy is also useful

(cabinet baths, erythema doses of quarts, UP). The heal-

Ing time of third-degree frostbite may be shortened by ex-

eising the dead tissue (after the boudarie, of meezosis are

clearly evident).

In the ease of fourth-degree frostbite, the dead tis•se

is ezisoed somevhat beyond the demarcation line (usually by

disaz'tioulation)o Neoreotomy In these oases is faoilitated

by the formation of an esohar, whioh may prevent infection

.. 4m developing. A typioal amputation (with utuwine S theo .
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skin o.ý thc! ami)iat ion stump~) ias performed after subsidence of 1

the infleanmmtory phenomena, which can be accelerated by physio-

therapy. It is sometimes desirable to perform a necrotomy

severa]l day4 before reoovinýr the dead tissue, i*., to exdise

necrotic tissue alona the atis ot' the extremity, a procedure that

p'inotee very rapid dryink of the necrotic area. If a serious

iji.:-caiv (e.i., anaerobic) develops, the extremity must be am-

!-ut;tted without waitin, for the inflimmatory process to subside

(.r t.he demarcatiot, line to appear. Amputation is not performed

for frootbite uolely from primor.: indioations.

If the victim is frozen, he must be brou~it to a warm place

us rapidily as possible, undreased, and covered with hot water

bottles (temperature no hijher than 400). If indicated, arti-

ficial re4piration is carried out, cardiac stimulants administer-

ed, and ali,,htly warmed (to body temperature) blood transfused.

,ý soon as the victim become conscious, he Is given strong hot

tea, alcohol, and hot food. "

3tage Treatment of Lrostbite

?irst aid. atestoration of circulation in the frosen area

(which can be done with dry hnnd masseape if no alcohol is avail-

able). dlaoing dry aseptic bandages on the affected area.

Initilmedical ail. Aull scale aid for general freesing.

i irst tid (if not rendered earlier). Injection of tetanus

25



:',' i•:i antib iotioa for ase o nd to fourth-de groe fro utbi e-- ]

(if irciumatancea permit). Viotims with limited first-deeree!

frostbite are aided and then returned to their unite, while

the itherx3 are 1t•.tir evacuated to 1,he rear (bandaý;ee with a

thick layer of cotton are placed on the affected area)..

zuallfLed medical aid. ;Irixary treatment for second-degree

frodtbite (if circumstances permit). Viotims with more or

less extersive first-degree frostbite or with limited seoond-

delree frostbite that do not prevent free movement about and

complete eelf-Qare are kept here (in the convalescent group).

Evacuation of all the other victims to the rear.

In sortin.L: caau~lties the followink; considerations are

tuker into considerations (a) all those with aseond to fourth-

degree frostbite. (except those noted above) with treatment

periods up to 45 days who are capable of moving by themselves

and takin.-, care of thomaelvesarnd car, be returned to duty after

recovery are sent to hospitals for the slightly woundedj

(b) all other frostbite cases are sent to 4sneral surgical

hospitals.

jaecialized medical aid. Treatment of all casualties with

second to fourth-degree frostbite, and treatment up to 43 dep

of tiboe h can be returned to duty after recovery. Treatmoet.

of all nontransportable cases (chiefly with infeotious oompli*o-*

t-ona).6j
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All T ther oasur ltieu are evaouaoed to the zone of interior*

Sleatria &iarM

A distinction is made between the direot and indireot

nt<ln of eleotrli' current on man. The indirect action of a

aurrtnt (by the flame of an eleotric are when vwires ae short-

oirtuited) produces ordinary thermal burus. The direct &orion

of a current, if the vietim Is included in the electrical cir-

ouit or if the current pass** through his body into the ground,

p roduoes several ehazaoteristie general and local changes.

The general changes aore due to the effect of the current

on the central nervous system. Syncope is charaoteristio of

mild *&sea. ln severe asaes deep unoonbciousness Is associated

with soirp wieakening of respiratiou and cardisa activity. Some

victims seem to be Bead. Death may *oeur ei'ther at the moment

of trauma or eaveral hours or even several days later.

ILocal chianges V4th direct tation of the eu~roeat Includ.e the
apparanc• of eurrem mas and electiae bum. Current aoke are
fellovish-)rown or vhWtiii spot* an the skin vith ridgelike baflta-
tien of the margins and depression in the eater. Current akes are
Paintess ad rot asocelated with reactive vascular phemoma. Thq ate
found at the pelate whers the current entered and left the bod and
where skin fo)t* wre encountered along the path of the euomet.

a Nuber of instanose only those pom mel O re sot elpile
of fightlnR and those ho require leongt trostmnt wdi be evswsted
to the ame of the Interior.
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F 3e14otrio burns usually produce profound thissu, injury

(including necrosis of portions of the' sko.eton) Injury to the

blood vessels causes sudden (sometimes severe) hemorrhages

(two to three •vtsn ,fter iJury). Otherwise, the course of

electric burns Is Cenerally quite favorable and the aoouseti

&.0 functonal lfte' offset@ are better than with t.hermal buine.

Prinoaoles of F]ir 46 and Treamnjgt

Due to tonic oontraotion of the muscle%, victims are fr-e

quently unable to got away from the wire without outside help

so that often the first task i• T4 swtoh off .the current. This m8

be done by outtin; she wire with a long-handled shovel or

dreaggin4 the victim off. In performing those tasks the

resooer must be careful not to come in contact with the wire

himself. He should stand on a dry overcoat or wipe his hands

with dry rags, use a stIlok, e*to.

* .j •, it there are pronounced general phenomena (deep

faint, apperent death) should be rendered as quickly as possl

ible, preferably at the site of the accident#. ven if the

victim shows no signs of life, everything must be done to

resuesoitatoe him, chiefly by artificial respiration, which.

should Oontinue until complete restoration of breathing or

appearanoe of clear signs or death (rigor sorti•s, oadaveric

- Besides artificial respiration, the victim should



foriodioally maed* to sriift ammon~ia water,

Zzaijal medical aUj includes artificial respiration plus7 .I,
periodic inbalation of oxygonj injection& of ayttiene and . •

card .. +dicsoulnr stimulants (oardisaolp oaffeine ooralyoon

tprepemratioc• n ataining all orallia % uAallsa lyoaosidee, e .), ..

if tha ic.tim bas oyanovmi due in part to venoues congestion

in th& systemic eirculation, veneseotion must Ue performed

(ir. the amount of 200 to 400 ml).

If a victim ix brought immediately to a facility with.

auaified medial _e*Ezunnel In a state of collapse or with

sigs of prmiry earditc standstill (the so-called asphyxia

palli••.), en imm4diate intrasterIal infuslun of banked blood

Jfter rest•r&tioz of respiration &M' cardiac activity, it is

betr if the victims are not moed for theant tow kwo tesesme

they must be kept under observation (there is a possibility of

fiiddes Worsarnin' of the ocndition or even death). If there

Lre Ao serious general phenomena, the viotias may be Immediate-

ly vnoua&tod to the stage of speoialised medical aid, whvbe

treatnent Is completed.

Local electric burns are treated oons•rvatively at first.

A proaline block and bandages with Vishnevskliye oll-balseamO

emulsion, .ynthomyoin emulsion, t ouraoili ointment) are used.
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biotics an.! vitamins are administered for the first seven

to ten days, If Indicated, bloodq serum, and protein bLood sub-

stitutes are transfuued. i temporary tourniquet is 10eoe.l

a.Plied to a burned ex:tremity due to tho danger of sudden bleed-

in,. Active surgical intervention (excision of neorotlc tissue

,zu autc•,raft) is undertaken two to threv vreeks after the trauma,

"wh,,a the boundary line of necrosis can be clearly discerned

andi tfre iz no loner any danger of secondary hemorrhage.
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